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(54) METHOD FOR PREPARING SILICA GLASS WITH SOL-GEL PROCESS 

(57) Abstract: 

PURPOSE: A method for preparing silica glass with sol-gel process by using unharmful binder to humans 
instead of polyethylene oxazoline is provided. 

CONSTITUTION: The method for preparing silica glass with sol-gel process comprises the steps of 
blending fumed silica, deionized water, dispersing agent, and plasticizer; adding 0.05 to 1wt.% of 
methylcellulose acting as binder to form sol; gelling it by defoaming after adding gelling agent; drying 
gelled resultant, followed by heat-treating for removing organics; eliminating hydroxyl group under the 
chlorine gas atmosphere; eliminating chlorine gas under the oxygen atmosphere; sintering it. In the 
method, the dispersing agent is selected from tetramethylammonium hydroxides and tetraethylammonium 
hydroxides, the plasticizer is selected from glycerine, ethylene glycol, and 2-methylpropane 1 ,2,3— trio), the 
gelling agent is aliphatic ester such as formic acid, lactic acid, glycolic acid. 
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(19) CHeei^8l3(KR) 
(12) S^H^aiSS(A) 

(51) |nt C | 6 (11) ^1999-0034421 

C03C 3/04 (43) gJHillr 1999^051 15M 

(21) 10-1997-0056026 

(22) Pf^H 

(7D saei &£Sa ^SIAI SSS 

iPIE *SA| ii? 0H&3S 416 

(72) tfSfl 

tJ^a^AI AH LH93S 924-4 

(74) ch ai ej a*!*, oigi, oias 

AM/^-? : flg 

(54) fl£l3h ^5H ± £gg 

s was si aifxiim sasn= ^£i3r sbh^ ssii jhaishi 211= hi, strain oin 
^S£2^9j au. s aasi aejgit S£H3 ME-icii^^Ahs&ioii aisioi 01 

512 2! 391 Oil SSHolXI SfUi= §§S 31X12 91Q . SESL 0|£H*f SSfllM OlgSf&l, S°J g£I ^ 
CM 322801 S3I92 SLHEI 21 IflfS £81 4= 2AU. 3£I2 sS S2| lf£3t aSHXUH ?^s§ 
Oil AH ?I30I SOISHSDI. £ ±J£|3| S£H^ S^Si »I£AI AIS3IS5ID1, ^£ 

^£i9i SBDi, a«rs ei5 s°i xhsaioiie aiss- 4= sua. 



si J saw* 

B Was ^£131 ^£H± 238011 as 3J2SAH, HQ £A18}3|£b ^£131 SEH^M S(sol )-S(gel ) 

XII Sorb Ql OlSSfe SS80II 30IU. 
£J£I3I gSH^fe SIW=!2S ¥a§12 a^siSS HifS!OI21AH 12! B3«, 3E S°l HSOI ¥461 

2 ggssoi goia. oiaa ^a eisioi *j£i3i sai^fe ss^, ims ai^ s 

a as s«f^» son ^gsisHi AigEin »ck 

IfS^fer 3IS3°£ LH¥S>I aCH(core)21 3OI0IIAH *2| SSfAPI OI^CHXISH glSS B£ISr S£H 
S(cladding)°£ ^£au. 9! 21 S2IAI2I aaSKM 8BHS2I HIS 3CH2J £38011 dlolOI at 1% 

§s is* a. 

ifS^S OloHAHfe, 21X1 3CH £E(core rod)21 Olff Oil AW 2 21b 2UHSBHS S^S 

S if&££ a if£^ autoptical fiber preform)S SSfiP. 3£I2 UAH 01 S^fllS SxieiB U 

s, ai <y 5ioi hs^m xii ^ smi a ci. 

S(sol)-iy(gep) g§i OlSSrOI ^£131 SaH^S a 2UHSBHS WMI XH^olfe SSi Zf§=fol3ll M 

Has asa aa. 

2ixi, ^£i3i a»M s sexual sisa. oiohah fe^i s if son mttm, aifxii as ?iiai S3i 

5fI2 SSSI ^IfSIOI fi(sol)S S^SfCf. 

&3I ^£131 gJIISfe ^21 ^£|3l(fumed silica)^ Afg&a. ^21 ^£!3lfc 3iSHfg(^ 
S, SiCU)« SS5HIf2SW XII^EIfe !^§H ^£l3Kpyrogenic silica) 01 Cf. 

ssa «s ^gAiaset asisioi ^aAiaa. ^«a ss^a 3ias xosf cis, saxiKgeiiing 

agent)M ¥31312 UAH =A| 8H(mold)0ll SfeU. 

SS13I &aS21, MHS¥EH a(gel)S g£|5Ht« US, a^AlgJU. 

2 asa ss i» ixH£iofoi su°i S3i^s xii3Hea. oichah, sjisoi xii3Ha soil rjgH + 

^?IXHPH(dehydroxylation)yS3f ^l^SS ^AlolOI ^£131 i^iS a 2bHS£HS W2i 
U. 

4f^B Xll^SSg, atfXHISfe M£|Olll^A^ga(polyethyloxazoline)S AISS12 2iU. 3991, 
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oi gss§ pjsioii oma 33ioi3i minon o\m mm 4 sit snoii as n£3oi ^ 

0IXI3 SID. Efi S£IO|II!=ArS&!8 ArgorOl 6EaS 3 2fE3 r S^xl SfOIAH *^SS0|| 

AH 330I OlSUte EX1I3E SID. 

391^ ssssi affnb ass as £2s emoiio^ ea. 

fil, S g^DKdispersion medium)0|| 1 gSHgoiOf &D. 

mm, ±%°s.s. gjirsi gi&Atoiai astswi sum 4= at bhu* at sioioior- ea. ass 
Aigsi;= §^oiib s^smoii 3isoi xidxi3ii g^sioi m&zioin sspi rasom. 



i'g?w 0IWJ2X8H= Jig*! mjsi 

£ SfgOl 0l¥3Xr 8H= 3|#*| jfSlfe 331 aBfll£/H2| £2S 2.^ of 3 AH E S£H2| 0|IS^Aie&!3|- 
£131 32H^ 5^11 HIS Site 2 0ID. 



at ssi =?g si %g 

331 31- XII M 0|¥3| ¥18} 01 S fflSOIIAHfc, ^£191 S! S»fll« H»8H= ^S.|3F 3EH^ £3*011 SICH 

AH, 

331 itmpf oiisssss^e! as ^ses site *i£i3i 3sn^ isii xhis&d. 

S 8J32I *J£|3} 32H± £33£ AI£I3}2} 3SJIIS SIEffl , 33| SffHISAH Dlll^MSE 

*W AfSfi qi 3 ^301 SACK 

331 atrxiisi sss uz\3\2\ lirs 3iees men 0.05 mn igg%e! aoi wssism, sd uts 

SISPISfe 0.1 LHXI 0.6§g%OID. OPI0IIAH 1SHI°I SlfOI 0.05§if%S £3}8}ei ¥S30| £§f& 

^£i3f 3en±3} 201x13, a sis) sifoi igif% oi&toie? as? ^£13} seh^oii 3ioi ^dpi g 
3i mi soil d}gf3o-}xi am. 

s ^«£i ^e.i3f 3an^ £3*§ g33°J ^£13} 331^ sgiiK D}&3Hi£ s^si, gsn, gon 

=8 5K5t2 SID. CM CHI AH 33I te<yHI, SSfSI S! gOHSte 4!£I3} 3SH^ HI£AI S33ES AH 

gb gioiD£ ^isi i&axite stfeD. 3£i3 ^ 8HS21 si^e S33°J 4=soid. 

*J£|3} g£H^l StfSISte 43 SSte ofOIE^MQIEe! BIMBUJHHa-ais SIOIE^AIOIE, HIMD01I 
§ggfe SIOIE^AIOIEM Alg^D 01 £H e} iiS ^£I3P1 SSgUiOIIAH ^SofTII ^^3^ 31S E 
S £Et OIUEK ^£l3f?f SS gS^sjES 9iSaA|3lfc SIttS &D. 

^^aiSfc Q^aB(polyhydrlc alcohol )S AfSKQ. ?fl|5!2J OlSfe SE-UHI&! . 0H1^3£IS, 2-011 
i=Se-1,2,3-S£l* sOI SID. 

3 Stab SB4Kfornlc acid), ■JMtH lactic acid) S S2l«4Kalyool lc acid)E£ 0|¥Oia 
¥EH ^§!a <^2| 4=§g XI gf^ Oil ^91 s 01 D. 

s gfgoilAHfc aSIXHISAH ats^ otlg(ethyl lactate)* AfS&ESW SOI SSISfe AlZfS 51§lte 
33 01 §015101 §851321 B5S30I 5H5H3SSM-t 2iS^. eatt3i«S 4 SlEffl, SX1I 4^ 

mm 34:Aisi 4 sio. n la, ii?, ?isoi at ^^eei ^eisi ieii smi ass 4 

SID. 

01 sl s ^Aioim soi a aii si agsh?is ma, s »soi si?i aAioiisef essafe as oi 

LID. 
<^A|0||> 

ttH «EI3U^8 QRAKdegussa)] 100g2l gOIS4>(»a ^£I3KB0IS4=2| SSSSblfe 46:54gJ)0l|. 
aiSDOIIiaSH SfOIE^AIOIE(TMAH) 4=S^ (25glf% in water) 10.4ccM ¥3f& DS, 
«eyCH (blender )S AfgSfOI &PI SlfSS ^HsfJII SSSfSlD. 

at^i ggfgoil 3£.|AHI&! 1.3q3}- 0ll!*!!i£2£5 3.1gS Cl§, 0|g SEXIDOIXI (homogenizer)OII 

AH 8000rpmES 3«S& S»SK)I SS SI58ISaC}. 

3 SS 6~10°CS ^X|@ a^OIIAI 20AI^SPi ^^SIStD. 

0IS3II SI5S SOII stMtf QIIH 1.35ccS DS, 386^1 SBSiaQ. 3£I3 UAH 01 SLHOII 

gAHSIfe ?|SS XHPH8IS1D. 01^311 31531 XHI3HS SlfSS WSS SE(mold)0|| ¥S1D. 

a&3f aaaa, ii as ses¥eh sasioi tfsi,^(30'c, 85% rh)£2!oiiah 3sai^j 

DS, U01XI 4§ MI3HM ¥18101 120-C0IIAH 5AiaS» a5»HQ. 

253f §y 3B, ^0H5! gxH£l8|0| ^3|^S fll3)» D§, Sf 800"C0IIAH 34:(CI Z ) 3|i:« OlSSh 
01 aS¥9 433IM XH|3H8IStD. 0I01AH 3|^l» OlgofOI &E8H 3I^« X1I3H8IS1D. 

331 S3fgS ef 1300'COIIAH iatfESW ^£|3I 331^ WHS &38IS1D. 

<d|30tl> 

aesisAH mmmmsLst* naoiis^MBgjg aiib as 121313^, ^aioiisi- gua aaoii 
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4IAI0I » UljZNOII 0£f J9I£S ££3!2| 3ES *gb|jil»HW. 
□ la, 4IAI0II2I S?b blUMSI 3¥0)l dIShOI £©121 38D»A1 «O0| S0|SH§S » 4= 

5H»a. SEfi 6!A|0I|2| Ul 301121 3^011 d|SK« #2| SEi fe^Oi IS S§0| S^SIH ill 

21 h*ii sirs ^si 4= aiaa. 

S US 2) gSfllfe SEH2J S£|0Hl^A|ffi&!0|| HISIOf HSoHl °J XII Oil ^oHSUI SfQrf §§i 

;>ixiii am. ses, oiaie mmnm oigsiei, s°i §ei y^w issgoi s^ian SLH21 hi 
&ti feg! 4= sua. nam aiai &e:>i ^shxuh *^ssoiiah flgoi goioHaa. 
s era 2i ^£131 gai^ sss§ nsAi Aig^sim, beas ^s-i^i- ssh^. 

i gy^ §2i xii^aioiie Aigs 4 sua. 

1 

^5.131 * ll'Hli S&Slfe ^£131 3£H£ SS^Oil SUCH AH, 

asspt oiisniisssse! as ?§°s si^ ^£i?i sai^ sse. 
2 

S1 19011 210IAI, feOI S912I S8S ^£l3i 328^21 S1F8 ^Ii2£ 5|0| 0.05 LHXI 1gU%2J 2S 
^§°S Slfe ^£131 S2H^ 
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